Risk Management at NASA and Its Applicability to the Oil and Gas Industry by Kaplan, David
Risk Management at 
NASA  and
Its Applicability to the 
Oil & Gas Industry
ARCTIC OFFSHORE
REGULATORS’ FORUM
April 29, 2016
David Kaplan
NASA/Johnson Space Center
david.i.kaplan@nasa.gov
https://ntrs.nasa.gov/search.jsp?R=20160005444 2019-08-31T03:17:24+00:00Z

Speakers Bureau 3
International Space Station
Speakers Bureau 4
International Space Station
Speakers Bureau 5
International Space Station Assembly
Speakers Bureau 6
International Space Station
Complex Operations Dependent on Human Involvement
Repair and Maintenance Operations in a Hostile Environment
Ongoing Resupply Operations 
Isolated and Not Easily Accessible
“Probabilistic Risk Assessment (PRA) 
is a comprehensive, structured, and 
logical analysis method aimed at 
identifying and assessing risks in 
complex technological systems for the 
purpose of cost-effectively improving 
their safety and performance.”
--Introduction; page 1-1
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are licensed by the 
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History of PRA: NASA
PRA’s for Human Space Flight 
[led by team at JSC]
Space Shuttle
International Space Station
Constellation Program
ExtraVehicular Activity (EVA)
Orion Capsule
Commercial Crew
PRA’s are used to model and quantify RARE EVENTS
– If we had 100,000 space stations operating for 40 years each with a 
catastrophic failure of 500 of them, then we could do standard 
statistics to estimate the probability of catastrophic failure of a space 
station
– We have only one space station, and it has had minimal experience 
and no catastrophic failures.  Consequently, there will not often be 
any statistically significant data.
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Probabilistic Risk Assessment 
PRA’s systematically connect design, logic, operations, 
human interaction and external influences for all aspects 
of large complex machines/processes to detect 
dependencies and effects that the human mind just could 
not track and grasp on its own.
• PRA’s take into account external events 
• PRA’s take into account Human Error and Common Cause
• PRA’s link functional dependency of systems and operations
• PRA’s perform uncertainty analysis
• PRA’s do all of this in an Integrated model
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Probabilistic Risk Assessment 
Probabilistic Risk Assessment (PRA)
Fault tree Event tree
BowTie Beginnings
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• Female astronaut gazing out the cupola image to end???
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Basic BowTie
Deepwater Horizon 8 Key Findings
